Coagulase-negative staphylococci (CoNS) are often dismissed as a contaminant of blood cultures and are rarely considered as an etiology of perinatally acquired infections. We describe a case of early-onset sepsis with Staphylococcus auricularis in an extremely low-birth weight infant.
Introduction
Infants born less than 1,500 g are at an increased risk for early-onset sepsis. Despite the use of antepartum chemoprophylaxis administered to mothers during labor, particularly against group B streptococcal colonization, early-onset sepsis remains a major cause of morbidity in extremely low-birth weight infants. Although common causes of bacterial sepsis include Escherichia coli, Streptococcus agalactiae and Haemophilus influenza, other bacterial pathogens may be encountered less frequently. 1 In this case report, we describe a case of early-onset sepsis in an extremely low-birth weight infant with an uncommon species of coagulasenegative staphylococcus (CoNS), Staphylococcus auricularis.
Case A 612 g female was delivered following 24 completed weeks of gestation by repeat Cesarean section under spinal anesthesia to a 35-year-old Gravida 2, Para 0, 1, 0, 1 mother with history of group B streptococcus colonization. Her mother had been admitted to the hospital at 21 weeks of gestation with intact amniotic membranes secondary to a history of first trimester bleeding and placental abruption at 10 weeks. There was no indication of substance abuse. Her mother previously delivered a child at 26 weeks of gestation. She had received betamethasone, tocolysis with magnesium sulfate and terbutaline, and a single dose of clindamycin before delivery. Artificial rupture of membranes occurred at the time of delivery and a small abruption was present. The delivery occurred by Cesarean section under spinal anesthesia and the infant had Apgar scores of 1 and 4 at 1 and 5 min, respectively, with an umbilical cord pH of 7.41. An extended Apgar score was 7 at 10 min of life. Surfactant was administered in the delivery room. Although chorioamnionitis was not diagnosed clinically and despite a paucity of risk factors, the placental pathology revealed an incomplete marginal area with the presence of a clot, acute chorioamnionitis, acute funisitis and acute deciduitis.
After admission to the intensive care nursery the infant was managed with high-frequency oscillatory ventilation. She underwent catheterization of the umbilical vein and artery through which a single blood culture was obtained. Initial antibiotic usage included ampicillin and gentamicin. At 24 h of life, gram positive cocci in clusters were detected which at the time likely represented either micrococcus or a species of CoNS. CoNS was finally determined. A tracheal aspirate for culture and sensitivity was not obtained initially. Treatment with ampicillin was replaced with vancomycin. Although contamination was suspected, there was compelling evidence for sepsis based on ancillary tests. The initial white blood cell (WBC) count was 6900 mm 3 , hematocrit 50.4%, platelet count 179 000 mm 3 and the differential revealed 16% bands, 22% segmented neutrophils, 50% lymphocytes with an immature/total neutrophil ratio of 0.44. Twelve hours later the WBC count was 22 800 mm 3 , hematocrit 49.6%, platelet count 205 000 mm 3 with 40% bands, 30% segmented neutrophils, 14% lymphocytes with Dohle bodies and toxic granulations visible on the peripheral smear. C-reactive protein values were 1.31 and 1.41 mg/dl during the first 24 h of life. Radiograph of the chest revealed a diffuse and hazy ground-glass appearance throughout the lung fields without focal infiltrates that was compatible with respiratory distress syndrome and/or pneumonia.
Species determination of the CoNS was not initially performed by the laboratory. Antimicrobial sensitivity was determined, however, and the organism was sensitive to penicillin, nafcillin, cefazolin, clindamycin, erythromycin and sulfamethoxazole. Given the unusual susceptibility pattern to the CoNS usually encountered in our hospital, we suspected that this may not have been a hospital-acquired bacterium. On request, the organism was identified as S. auricularis. After the sensitivity panel was completed, therapy was changed and the baby completed the remainder of a 10-day course of treatment with aqueous Penicillin G. The repeat blood culture remained negative, presumably treated by the ampicillin administered after birth.
On the infant's tenth day of life, the child was evaluated for nosocomial sepsis and Staphylococcus epidermidis, another species of CoNS was identified within 24 h, and was resistant to penicillin, nafcillin and cefazolin but sensitive to clindamycin, erythromycin, vancomycin and sulfamethoxazole. A repeat blood culture was repeated and showed a similar sensitivity profile for the same isolate of S. epidermidis. Subsequent blood cultures remained without growth. Lumbar puncture results were not suggestive of meningitis.
Discussion
Though often suspected, early-onset sepsis among very low-birth weight infants is not commonly confirmed due to the pervasive use of antepartum antibiotics. A cohort of 5447 very low-birth weight infants revealed the presence of early-onset sepsis in only 1.5% of the patients, but the mortality of 37% was significant. 2 Although the risk of early-onset sepsis was higher when associated with prolonged rupture of membranes greater than 24 h before delivery, 41% of babies with early-onset sepsis were born following ruptured membranes for less than 6 h. Furthermore, intrauterine infections may also occur before membrane rupture as may be possible in the case described here.
Our initial impression in this case was to attribute the first positive blood culture as a contaminant since it did not specifically satisfy the criteria outlined in the 2006 Report of the Committee on Infection Diseases 3 for CoNS (two or more positive blood cultures from different sites, a positive culture from blood and another usually sterile site, growth in a continuously monitored blood culture system within 15 h of incubation, growth from an intravascular catheter that has been in place for at least 3 days and/or similar or identical genotypes among all isolates). This child had clinical signs compatible with infection, however, and the ancillary data suggested an infectious process. Since the first CoNS was sensitive to penicillin, we speculated that it was community-acquired and not a nosocomial pathogen.
The antibiogram data from our hospital microbiology laboratory indicates that only 17% of CoNS are sensitive to penicillin. However, the ability to discriminate between hospital-and community-acquired infections is not possible.
Our finding is compatible with a 'probable' infection as described by the Neonatal Research Network of the National Institute of Health and Human Development 2 which defines a definite infection as either two positive cultures of blood specimens drawn within 2 days of each other for CoNS or one positive culture with a C-reactive protein value greater than 1 mg/dl.
Although many clinicians may not acknowledge CoNS as a cause of early-onset sepsis, CoNS was isolated in 10.7% of the 5447 infants born during the study period. 2 This percentage was the same as those infants infected with group B streptococcus, and was second only to E. coli which accounted for 44% of the organisms. In the case reported here, the placental pathology supports the presence of intrauterine infection before membrane rupture since rupture of membranes occurred at the time of delivery.
Given the identification of the species as auricularis, we speculated that this organism was not a typical hospital-acquired infection despite the mother's prolonged hospitalization before delivery since the antibiogram did not show resistance to nafcillin and penicillin, as did the CoNS identified during the late-onset infection. A Medline search did not produce case reports of S. auricularis as a common cause of early-onset sepsis in human neonates, and it is one of the 13 species that comprises normal human flora that is rarely a cause of disease. 4 Many laboratories do not routinely determine the species of CoNS isolates. In this case, we believed that its presence as an early-onset pathogen was plausible, and retroactively asked the microbiology technician to identify the organism. Although this exercise may be deemed one of academic interest, we believe that it is important to identify the broad range of organisms that cause in utero infections.
